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Abstract: 
Context: Type 2 diabetes mellitus is the leading risk factor for impaired renal function, and approximately 20 to 
30% of diabetic patients progress to diabetic nephropathy.  
Objective: This study was conducted to study the relationship between blood glucose, serum urea and serum 
creatinine levels in diabetic patients and non-diabetic healthy individuals, so as to find out the prognostic role of 
serum urea and creatinine as effective renal markers in type-2 diabetic patients.  
Materials and Methods: The study group consisted of 100 patients with type-2 diabetes and 100- nondiabetic 
healthy controls. Fasting and Post Prandial blood sugar, serum urea and serum creatinine were assayed. Data was 
analysed using student’s ‘t’ test and linear regression analysis.  
Results: There was a statistically significant increase in the serum urea (p<0.001) and creatinine levels (p<0.05) 
in diabetic patients. Also, there was a statistically significant difference (p<0.001) observed in diabetic patients 
with increasing duration of diabetes and with associated diabetic complications.  
Conclusion: Good glycemic control, along with routine monitoring of serum urea and creatinine levels is 
absolutely needed in diabetic patients to prevent progressive renal impairment.  
Keywords: Blood Glucose, Diabetic Nephropathy, Glycemic Control, Type 2 Diabetes Mellitus. 
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Introduction

Diabetes mellitus is one of the most common non-
communicable diseases in the world. By the year 
2030, about 350 million people all over the world 
are likely to be affected with Diabetes mellitus [1]. 
The prevalence of diabetes has steadily increased 
over the past ten years, especially in developing 
countries like India [2]. India is one of the six 
countries in the South East Asian region with more 
than 82 million diabetic patients, and this number is 
expected to increase to around 151 million diabetic 
patients by the year 2045 [3].  

Uncontrolled diabetes can lead on to cardiovascular, 
renal, neurological and retinal complications. 
Among these, diabetic nephropathy is the most 
common complication of type-2 diabetes. Diabetic 
nephropathy is the most common cause for renal 
failure, accounting for nearly 44 percent of new 
cases [4]. Hence, it is important to detect diabetic 

nephropathy earlier, so as to prevent development of 
end stage renal failure [5]. Diabetic nephropathy is 
characterised by microalbuminuria with excretion of 
proteins-especially albumin of more than 300 mg 
per day and also along with abnormality in serum 
urea and creatinine levels. In diabetic nephropathy, 
serum urea and creatinine are usually elevated, along 
with raised blood glucose levels in uncontrolled 
diabetes, which correlates with the severity of 
kidney damage. 

Urea is the major nitrogenous end product of protein 
metabolism in humans. It is excreted in the urine by 
the kidneys [6]. Creatinine is formed from creatine 
phosphate by a non-enzymatic spontaneous reaction 
in the muscle. Creatinine is excreted in the urine at a 
constant rate [7,8]. Creatinine level in the serum is a 
sensitive indicator of renal function [9]. Serum urea 
and serum creatinine are the best biochemical 
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markers in determining the prognosis, progression 
and initiating dietary restriction in renal disease in 
patients with type 2 diabetes mellitus [10]. Thus, 
measurement of serum urea and creatinine are easily 
available tests which can assist in early detection and 
prevention of diabetic nephropathy and limit the 
progression to end stage renal disease [11].  

Thus, this study aims to evaluate the levels of serum 
urea and creatinine in diabetic patients and compare 
these values with non-diabetic healthy individuals, 
so as to study the variation in serum urea and serum 
creatinine levels in relation to blood sugar levels, 
duration of diabetes, associated diabetic 
complications and prolonged treatment for diabetes. 

Materials and methods 

Study design 

This case-control study was done in a tertiary care 
medical college hospital in South India. A prior 
permission from the institutional human ethical 
committee of the medical college-hospital was 
obtained before conducting the study. Both oral as 
well as written informed consent was obtained from 
all the study participants before enrolling them in the 
study.  

For this study, 100 known cases of type-2 diabetes 
were recruited from the OP and wards of the 
department of general medicine of the hospital. The 
age group of the study participants ranged from 40-
70 years. Another group consisting of 100, age and 
sex matched normal healthy individuals without 
diabetes formed the controls.  

All the study participants were recruited into the 
study after considering suitable inclusion and 
exclusion criteria. After separation of serum from 
the clot, the serum samples were processed in a fully 
automated clinical chemistry analyser.  

Fasting blood sample was used for fasting blood 
sugar determination and post prandial blood sample 
was used for post prandial blood sugar analysis. 
Both the fasting and post prandial blood glucose 
were determined by Glucose-Oxidase-Peroxidase 
enzymatic kit method.  

Serum urea was analysed by Urease-GLDH method 
using enzymatic reagent kit. Serum creatinine was 
estimated by modified Jaffe’s method using enzyme 
kit. 

Statistical analysis 

Statistical analysis was done using SPSS software, 
statistical package version 21.0. Results were 
expressed as mean± SD. Students‘t’- test, Chisquare 
test and linear regression analysis were used to 
compare the results among the diabetic and non-
diabetic group. Statistically significant difference 
was considered when p value was less than 0.05. 

Results 

In this study, the mean values of serum urea, serum 
creatinine, fasting and post prandial blood sugar 
values were compared between type-2 diabetic 
patients and non-diabetic healthy people, and it was 
shown in (Table 1). A highly statistically significant 
increase with (p<0.001) was found in serum urea 
values and a statistically significant difference in 
serum creatinine values with (p<0.05) was observed 
in diabetic patients. To study the association 
between blood sugar levels with serum urea and 
serum creatinine in type -2 diabetic patients, a 
Pearsons’ correlation was performed, which was 
shown in (Figure 1a, 1b, 1c). It shows a significant 
positive correlation between blood sugar values with 
serum urea and serum creatinine values in diabetic 
patients. 

The influence of age, sex and prolonged duration of 
diabetes on serum urea and serum creatinine in type-
2 diabetic patients was shown in (Table 2). There 
was no statistically significant effect of age and sex 
on serum urea and serum creatinine levels in diabetic 
patients. But there was a highly statistically 
significant effect of prolonged duration of diabetes 
(p<0.001) on serum urea and serum creatinine levels 
in type-2 diabetic patients. The influence of diabetic 
complications and prolonged treatment for diabetes 
by various treatment methods on serum urea and 
serum creatinine levels in diabetic patients were 
shown in (Table 3).  

There was a statistically significant increase in 
serum urea and serum creatinine values (p<0.001) 
due to associated diabetic complications and 
prolonged treatment for diabetes in diabetic patients. 
(Figure 2) shows the comparison of duration of 
diabetes, associated diabetic complications and 
prolonged treatment for diabetes with serum urea 
and serum creatinine values in type-2 diabetic 
patients.

Table 1:  Mean values of serum urea, serum creatinine, Fasting and Post prandial blood sugar levels in 
type 2 diabetic patients compared to non-diabetic healthy controls. 

Investigations Patients with type-2 
Diabetes (mean ± SD) 

Non-diabetic healthy controls 
(mean ± SD) 

P-value 

Serum Urea  mg/dl 39.36±10.087 27.10±5.056 0.000** 
Serum Creatinine mg/dl 1.339±0.7893 1.024±0.2600 0.007* 
FBS  mg/dl 208.1±68.82 89.02±6.65 0.000** 
PPBS  mg/dl 268.5±67.52 120.75±9.36 0.000** 

** - Highly Significant (p < 0.001), * - Significant   (p < 0.05), FBS - Fasting Blood Sugar; PPBS-Post Prandial 
Blood Sugar. 
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Table 2: Influence of age, sex and duration of Diabetes on serum urea and serum creatinine values in 
type-2 diabetic patients 

  Serum Urea Serum Creatinine 
Age  Mean±SD P-value Mean±SD P-value 

> 56 years 40.92±10.749 0.131 1.469±0.9044 0.106 
≤ 56 years 37.86±9.267 1.214±0.6447 

Sex male 39.02±10.444 0.738 1.392±0.9510 0.505 
female 39.70±9.811 1.286±0.5904 

Duration of 
diabetes 

< 10 years 27.1±5.05 0.000** 1.024±0.259 0.000** 
> 10 years 49±12.316 2.085±1.32 

** - Highly Significant (p < 0.001), * - Significant   (p < 0.05) 

Table 3: Effect of associated diabetic complications and prolonged treatment for diabetes by various 
treatment methods on the levels of serum urea and serum creatinine in type-2 diabetic patients 

  Serum Urea Serum Creatinine 
  Mean±SD P-value Mean±SD P-value 
Associated Diabetic 
complications 

Yes 46.09±10.223  
0.000** 

1.768±1.0074 0.000** 
No 34.07±6.060 1.002±0.2548 

Various treatment 
methods for 
Diabetes 

Insulin 53.00±7.703  
0.000** 

2.200±1.0708 0.000** 
OHA+Insulin 48.87±13.032 2.113±1.4367 
OHA 36.79±7.806 1.144±0.4212 

** - Highly Significant (p < 0.001), * - Significant (p < 0.05), OHA- Oral Hypoglycemic Agents. 
 
List of Figures 

Figure 1a: 
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Figure 1c 

 
Figure 1a, 1b, 1c:  Scatter diagrams showing positive correlation between blood sugar levels with serum 

urea and serum creatinine in diabetic patients 
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Figure 2: Bar diagrams showing comparison of prolonged duration of diabetes, associated diabetic 

complications and prolonged treatment for diabetes by various treatment methods with serum urea and 
creatinine values in type-2 diabetic patients 

 
Discussion 

Uncontrolled diabetes is the major cause for 
increased morbidity and mortality due to renal 
failure [12]. Diabetic nephropathy occurs in about 
one-third of people with type-2 diabetes and is in 
increasing trend [13]. Though the incidence of 
diabetic nephropathy was considered substantially 
higher in type-1 diabetes [14], recent data suggest 
that risk for development of renal failure is equal in 
both type-1 and type-2 diabetes [15]. Though there 
have been many studies on microalbuminuria and 
diabetic nephropathy [16,17], the role of serum urea 
and serum creatinine tests in patients with type-2 
diabetes mellitus and their correlation with blood 
sugar levels has not yet been reported. In the present 
study, we have compared serum urea and serum 
creatinine levels in patients with type-2 diabetes 
mellitus against non-diabetic healthy controls. We 
have also studied the influence of age, sex, duration 

of diabetes, associated diabetic complications and 
prolonged treatment for diabetes on the levels of 
serum urea and serum creatinine in diabetic patients. 

In this study, there was a statistically significant 
increase with (p<0.001) and (p<0.05) in serum urea 
and serum creatinine levels respectively in type-2 
diabetic patients when compared to healthy non-
diabetic controls. The findings in our study was in 
accordance with another study done by [18], who 
also showed statistically significant increase in 
levels of serum urea and serum creatinine in diabetic 
population. In our study, the levels of serum urea and 
serum creatinine when correlated with blood sugar 
values in type -2 diabetic patients by Pearsons’ 
correlation, showed a significant positive correlation 
of serum urea and serum creatinine with blood sugar 
levels. Our study shows that, uncontrolled diabetes 
with poorly controlled blood sugar levels causes a 
significant increase in serum urea and serum 
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creatinine levels and greatly increases the risk of 
aggravating diabetic nephropathy leading to renal 
failure in diabetes. The results in our study were 
similar to another study done by [19], which also 
showed statistically significant correlation between 
blood sugar levels and serum urea and serum 
creatinine in type-2 diabetic patients. 

In our study, there was no statistically significant 
effect of age and sex on serum urea and serum 
creatinine levels in type-2 diabetic patients. These 
findings were in contrast to a study done by [20], 
which showed that, serum urea and serum creatinine 
increased with advancing age in diabetes and it was 
due to age related degenerative changes in the 
nephrons of the kidney. But similar to our study, no 
statistically significant difference was observed in 
serum urea and serum creatinine levels among 
diabetic males and females.  

In the present study, there was a statistically 
significant effect of prolonged duration of diabetes 
(p<0.001) on serum urea and serum creatinine levels 
in type-2 diabetic patients. Another study done by 
[21] has shown increase in fasting blood glucose, 
serum urea and serum creatinine levels with 
increasing duration of diabetes. The increase in 
serum urea and serum creatinine levels with 
increasing duration of diabetes in our study could be 
attributed to reduction in filtration capacity of the 
kidneys with prolonged duration of uncontrolled 
hyperglycemia. Over time, high blood sugar levels, 
if left uncontrolled, damages the kidney nephrons, 
thus leading to increase in serum urea and serum 
creatinine levels with progressive loss of renal 
function. 

In our study, we have also found a statistically 
significant increase in serum urea and serum 
creatinine levels(p<0.001) with associated diabetic 
complications and prolonged treatment by various 
treatment methods for uncontrolled diabetes.  

A study done by [22] has shown a statistically 
significant increase in serum urea and serum 
creatinine levels in diabetic patients with associated 
diabetic complications like cardiovascular diseases, 
hypertension, with risk factors like alcohol drinking 
and cigarette smoking. Associated diabetic 
complications with uncontrolled hyperglycemia in 
diabetes, significantly increases the renal damage in 
diabetes. 

Conclusions 

Serum urea and serum creatinine are the best 
biochemical indicators for assessing renal function 
in diabetic patients. Increase in duration of diabetes, 
along with poor blood glucose control affects the 
renal function and leads to early renal impairment in 
diabetic patients. Hence, we recommend regular and 
vigilant monitoring of serum urea and serum 
creatinine, along with blood sugar levels in diabetic 

patients, so as to prevent progression of Diabetes 
mellitus to Diabetic nephropathy and renal failure. 
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